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We, Farbbhfabriken Bayer Aktesn- 
OESELLSCHAFT of Lcverkusen - Bayerwerk, 
Germany, a body corporate organised tinder 
the lav7s of Germany, do hereby dedare the 

5 invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be parr 
ticularly described in and by the following 
statement: — 

10 This applicaticm relates to synthetic plastics 
containing nrethane groups and stabilised 
against discolouration and oxidation. 

Synthetic plastics containing urethane 
gnnip3 have found uses as mateiials, foils, 

15 coatings, lacquers, foam materials and fibres, 
because of their good elastic properties, 
tensile strength and resistance to furtiier 
tearing, to abrasion and to hydrolysis. These 
synthetic plastics containing urethane groups 

20 may be produced, in a variety of processes, 
by tije isocyanate polyaddition process from 
polyhydroxy compounds of relatively high 
molecular weight and excess polyisocyanates, 
if deshred m 3ie presence of chain extenders 

25 containing active hydrogen atoms, such as 
water, glycols, polyamines, hydrazine and 
hydrazides. 

Polyurethancs may also be obtained by 
other processes, for example by reacting 

30 chlorocarbonic add ester of polyhydroaqr 
compounds of relatively high molecular 
weight with, for example, diamines. The pro- 
ducts obtained by these latter processes have 
the same structure and properties as those 

35 obtafaied by the isocyanate poiyaddMon pro^ 
cess. 

For many uses, however, it has so far been 
a disadvantage that many polyuretiianes are 
not sofficientiy stable to light (sunlight or 
40 ultra-violet), especially in the presence of 

[1^ ^1 



oxygen (air). This is particularly true of 
fo£m materials, foils, coatings and fibres. 

It is known to ]>roduce products having 
relatively good light stability by using ali- 
phatic diisocyanates, such as hexamethylene 45 
diisocyanate, in the formation of the syntiietic 
I>lastics. Moreover, synthetic plastics having 
improved fight stataili^ are obtained by m- 
corporating diamines, such as plperadne, into 
the pol^ydroxy compounds of i^atively high 50 
molecular weight. 

Tile use of aliphatic diisocyanates has, 
however, hitherto been very restricted both 
because it is often impossible to obtain from 
them polyurethanes having the required high- 55 
quaHty elastic properties and also l^ecause the 
lower reaction velocity of the aliphatic com- 
povuads is frequentiy, very disadvantageous. 

Consequently, aromatic polyisocyanates are 
almost exclusively used in the art Preferred 60 
aromatic polyisocyanates are the isomeric 
toluylene oiisocyaBates, nai&tbalene-l,5-diiso- 
cyanate and d^henylmetibane - 4,4^ - diiso- 
cyanate. 

These diisocyanates have recentiy prefer- 65 
entially been used to prepare highly clastic 
fibres, foils, coatings and foam materials, 
since they sometimes impart exceUent pro- 
perties to polyuretfaanes. 

Polyurethanes obtained fron> aromatic poly- 70 
isocyanates, however, show a rapid and strong 
yellow to brown discolouration when exposed 
to sunH^t or to artificial light, especially to 
sources radiating a high proportion of ultra- 
violet lig^t This discolouration is frequently 75 
acoompanied by a deaease in the mechanical 
stnmgth values of the polyurethanes. 

Many auxiliary substances have been used 
to reduce the ag^g of polyurethanes caused 
by lig^t <x oxygen and p<^bly the sinuil- 80 
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taneous actton of sunlight and artificial light, 
which agdng has a deleterious effect upon the 
mechanical properdes of the polyurediaDes. 
There have been employed, as auxiliary sub- 
5 stances, antioxidants and/or ultra-violet ab- 
sorbers, for example phenthiazine, phenyl- 
naphthylamine, dinaphthyl - i> - phenylene 
diamine, 2 - mercapto - 2 - imidazoline and 
derivatives of 0,0^ - hydroxybenzophenone 

10 and 2,2^ - dihydroxy - 3,3^ di - t - butyl - 
5,5^ dimethyldiphenylmethane. It has also 
been stated that certain hydrazones and esters 
of phosphorous add reduce die degradation 
of polyurcthanes by oxidation in light Carbon 

15 black also has some antioxidant effect 

It is certainly possible in this way, to 
impart to polyurethanes some protection 
against degradation by oxygen, but ^e natural 
colours of the anti-0!xidants and ultra-violet 

20 absorbers, or die discolourations they produce, 
are disturbing and their light-stabilising action 
is insufficient To stabilise high quality 
colourless or brightiy-pigmented materials, 
especially f cam materials, foils, textile coatings 

25 and hi^y elastic fibres, it is necessary to 
employ stabilisers which have no natural 
colour and which are not discoloured by the 
action of ligjit and/or oxygen. 
The present invention provides synthetic 

30 plastics materials containing uretbane groups 
and substantially free from isocyanate groups 
and stabilised against discoburation and oxi-* 
dation by xb& presence of such a weight of 
hydrazide dedvatives containing one or more 

35 —CO^NH—NHa and/or —CS—NH—NH2 
groups in the molecule that there are 10 to 
2000 miiligram equivalent of 

— CO— NH— NH2 
and/or -<:S— NH— NH3 

40 groups per Idlogram of polyuretfaane. 

In this connection, the — CO— NH— NH3 
and — CS— NH— NH3 groups behave as 
monofunctional groups. 
The conmounds employed in the present 

45 invention, hereinafter referred to for con- 
venience as "hydrazide compounds" impart 
to synthetic plastics excellent stability against 
discolouration by sunlight and even by light 
amtaining a hi^ proportion of ultra-violet. 

50 It is now possible to produce from aromatic 
poljrisocyanates synthetic plastics which have 
extraordmary ligJit stability. 

In the production of coatings, foils and 
e^ecially highly elastic filaments, the strong 

55 adhesion shown by fresh surfaces of the 
moulded elements has hitherto been un- 
pleasantiy noticeable. It is true that these 
sticking properties could substantially be 
eliminated by treatment witii talc, but the 

60 use of talc is very imdedrable, especially few 
filaments used in the textile industry, since it 
results in considerable soilizig and in a high 



degree of wear of the corresponding machines 
and apparatus. 

Non-tacky foils and filaments, which can be 65 
reeled and used without the aid of talc, are 
obtained by adding to the elastomeric sub- 
stance a hydrazide derived from a fatty acid 
containing a relatively long carbon chain or 
from a dnnerised fatty acid. Examples of suit- 70 
able hydrazides are the hydrazides of palmitic, 
stearic and ricmoleic acid. 

Suitable "hydrazide compounds" are hydraz- 
ides of carboxylic and other acids, such as 
acetic acid hydrazide, trimethyl-acetic add 75 
hydrazide, acrylic add hydrazide undecane- 
carboxylic add hydrazide, sorbic acid hydraz- 
ide, propionic add hydrazide, benzoic add 
hydrazide, fncolinic add hydrazide, stearic 
acid hydrazide oldc acid hydrazide, u>- 80 
hydroxybutyric add Itydrazide, w- hydroxy- 
caproic add hydrazide, tartaric acid di- 
hydrazide, o^isopropylolsuccinic acid hydraz- 
ide, (D-aminocaproic acid hydrazide, ct>-amino- 
capnc acid hydrazide, o» - aminoundecandc 85 
acid hydrazide, o) - aminododecanoic add 
hydrazide, carbodihydrazldc 

(H2N.NH.CO.NH.NH2) 

oxalic acid bishydrazide, adipic add bis- 
hydrazide, 5-mcthyladipic add bis-hydrazidc, 90 
dodecancHdlcarboxyKc add dihydrazide, tere- 
phthalic acid bis -hydrazide, isophthalic acid 
dihydrazide, benzene - tricarboxylic add tris- 
hydrazide, terephthalic add monomethyl ester 
hydrazide, terephthalic add hydroxyethyl ester 95 
hydrazide and polyester hycbrazides, such as 
those which are formed by reacting dicarb- 
oxylic add/ethylene glycol polyester widi 
small (quantities of hydrazine to give 
*liydrazinolysis" of the ester bonds. Particu- 100 
larly suitable are semicarbazlde, thioscmi- 
carbazide, hexyl semicarbazide, 1,4-tetra- 
methylene - bis - ^micarbazide, 1,6 - hexa- 
methylene - bis - semicarbazide* 1,6 - hexa- 
methylene - bis - thiosemicarbazide and piper- 105 
Bzine - N,N* - dicarboxylic add hydrazide. 
Other suitable compounds are hydrazine 
carboxylic add and its esters, such as 
hydiazinecarboxylic add n - octyl ester, 
ediyleneglyccl - bis - carbazine ester, 1,4- 110 
butyieneglycol - bis - carbazine ester and 
compounds such as hydrazine-dicarboxylic 
add dihydrazide and iminodicarboxlic acid 
dihydrazide. 

For tile stabilisation of fibres or foils whidi 115 
are subjected to washing processes, it is advis- 
able, in order to produce permanent protec- 
tion against the action cf light, to use those 
hydrazide compounds which are sparingly 
soluble or insoluble in water. Examples of 1^ 
such compounds are the hydrazides of long 
chain fatty adds, bis-semicarbazides anfl 
hydrazide derivatives of aromatic dicarboxylic 
adds. It is;, however, preferred to use 
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hydrazide compounds cf molecular weight 
from 800 to 5000, such as those which are 
obtained by reacting polyesters with enough 
hydrazine hydrate to effea partial hydrazino- 

5 lysis of the ester bonds. These latter hydrazide 
compounds are highly compatible with poly- 
urethane. There are also a number of other 
processes for obtaining such compounds of 
relatively high mclecular weight which contain 

10 free — CO.NH.NH2 groups, for example 
the reaction of a dicarboxy]ic aad dihydrazide 
with a less than molar quantity of a Ws-acid 
chloride or bis-chlorocarbonic add ester of an 
aliphaticj aromatic or heterocyclic compound, 

15 or by reacting a dicarboxyUc add dihydrazide 
with a less than molar quantity of a polyiso- 
cyanate or polyisodiiocyanate. The reaction 
product of, for example, 1 moL d hexa- 
methylene diisocyanate and 2 mols. of oh 

20 amino -caproic acid hydrazide may also be 
used. 

Aromatic sulphonic add hydrazides, for 
example, 1,3-phenylene disulphonic acid di- 
hydrazide, not only afford no protection 
25 against discolouration in sunlight, but lead, 
in fact, to a more rapid discolouradon than 
is obtained without addition (rf a hydiazidc 
compound. 

Other unsuitable compounds are the re- 
30 action products of the hydrazide compounds 
with isocyanates, for example the reaction 
product 1 mol oi carbodihydrazide and 
2 mols* of phenyi-isocyanate, the reaction 
product of 1 mol. of hexamethyl-bu-semicarb- 
35 azide and 2 mols. of phenylisocyanate, the 
reaction product of phenylsemdcarbazide and 
phenylisocyanate, the reacdon product of 
butane-fe/s-carbazdne ester and 2 mols. of 

ghenylisocyanate and the reaction product of 
ydroxyethyl hydrazine and phenyfisocyanate. 
These latter compounds are not li^t stabil- 
isers, since it is the free — CO.NH.NH3 
or — CS , NH . NH2 group that provides the 
stabilising acdon. 
45 The synthetic plastics containing urediane 
groups which may be stabilised by the present 
. process may be prepared in known manner 
by polyaddidou from polyhydroxy compounds 
of relatively high molecular weight, polyiso- 
50 c^i^tes and, if desired^ diaan extenders con- 
taiinng active hydrogen atcxms, such as water^ 
hydroxy compounds, amines, hydrazmes and 
hydrazide cfxnpounds. Synthetic plastics pro- 
duced by reacting cldorocarbonic acid esters 
55 of relatively hi^ molecidar wdght and pc^y- 
hydroxy compounds with, for example, ali^ 
phatic diamines or hydrazine may^ also be 
stabilised according to the present invention. 
Synthetic plastics containing uretfaane groups 
60 can be stabilised with the hydrazide com- 
pounds in any of the forms in which they 
exist, for example a^ elastic moulded dements, 
soft rollers, foam materials, foils, coatings and 
filaments. These synthetic plastics are usually 
65 obtained without aheration known pro- 



cesses, generally from polyhydroxy compounds 
(for exan^le polyesters, polyetiiers, polythio- 
ethers, polyacetals and polyisocyanates) and, 
if desired, chain extenders, irrespective of 
whether all the reactants arc reacted simul- 70 
taneously or whether the high molecular 
weight j^oduct is formed in stages. The in- 
corporation of the hydrazide compounds takes 
place when the reaction between the isocyanate 
component and the polj^ydroxy compound is 75 
substantialiy complete that is to say it takes 
place in practice in the pr^ared plastic, so 
that the hydrazide compounds whi^ per se 
react with isocyanate groups are not elim- 
inated and thus do not lose their activity. 80 

The hydrazide compounds acting as stabil- 
isers can be incorporated into the synthetic 
plastics that contain urethane groups by 
various methods^ which are determined by 
practical convenience; 85 

The simplest method is to add the hydraz- 
ide compounds in dissolved form to stations 
of the polyorethane compositions. Suitable 
solvents are dimethyl formamide, dimethyl- 
acetamide and dimethylsulphoxide, if desired 90 
in admixture with other solvents or vrater. 

Inscduble hydrazides can be oncorporated 
into the solutions in en extrcmdy finely 
powdered form, if desked, together with pig- 
ments, buti generally, larger quantities "are 95 
necessary than if the addition is made in 
solution, 

'Hie hydrazide compounds can be incor- 
porated on rollexiB into synthetic plastics which 
are not in solution, and perhaps into the 100 
elastomers. Application of the hydrazide com- 
pounds by, for example dipping or spraying, 
is also possible and is suitable for fc^ 
materials. By using the quantities of the 
hydrazide compounds according to the inven* 105 
tion it is generaiUy found that ihey are em- 
ployed in an amount from 0.1 to 10% by 
vreigfat, preferably from 0.5 to 3% by wei^t^ 
based on the solid substance of the poly- 
urediane c<Hnposltbn. no 

In addition to the hydrazide compounds, 
other agents which protea the polyurethanes 
against light and oxidation may concurxentiy 
be employed, it bein^ necessary to use colour- 
less or non~discolourmg anti-oxidants to stab- 115 
ilise colourless polyurethanes. Examples of 
such antioxidants are esters of phos]^orous 
acid, such as trinonyl phosphite and triphenyl 
phosphite, and hydroxy derivatives of benzo- 
phenone or diphenylmethane, which may be 120 
substituted by, for example, alk^d or alkoxy 
groups. Pigments and fillers sudi as titanntm 
dioxide and silka gel may also be added to 
the polyurethanes. 

Polyurethane compositions which have been 125 
obtained using hydrazide compounds as chain 
extenders often show a discolouration, which 
is produced by traces of metal in combinaticm 
with the residue of the hydrazide compounds. 
It has been found that 1^ addmg the stabil* 130 
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isers according to the invention, this dis- 
colouration can also be suppressed. For this 
purpose it is additionally possible for com- 
pounds of tin, antimony and beryllium to be 
5 dncorporated into the polyuiethane composi- 
tions. 

In the following Examples (in which all 
parts and percentages are by wei^t), the 
unprovement in the ligbt stability is shown 

10 in most cases with foils which have been pro- 
ducal from solutions. These results are com- 
parable to the effects which can be woduced 
with filaments. 
Because of the fundamentally different K^t 

15 stabilities of products derived from different 
isocyanates and chain extenders, the j^eriods 
of me stabilisation against discolouration in 
light can differ. A substantial amprovement in 
the light stability is, however, "always pro- 

2Q duced by addition of the hydrasdde com- 
pounds. 

BXAMPLB 1 

3500 ff. of an ethyleneglycol/butyleneglycotl 
(l:l)-afOpic add polyester (OH number 53. 

25 25; add number 1.40) are dehydrated for 1 
hour at 130° C and 12 mm. Hg.5 3 ml. of a 
3?% sc^ution of sulphur cQoxide in dioxane 
are then added and lie resuldng mixture is 
heated with 791 g. of diphenylmethane-4,4^- 

30 diisoqraiiate in 1839 g. of anhydrous chloro- 
benzene for 130 minutes in a boiling water 
hadi while stirring in an atmosphere of nitro- 
gen. After standing for 16 hours at room 
temperature, the NCO conteat is 1.85% 



5788 g. of the polyester isocyanate solution 35 
thus cbtamed are reacted at room temperature 
continuously and with vigorous stirring, with 
a solution of 114.7 g. of carbodihydrazide in 
716 g. of water and 16581 g. of dimethylform- 
amide. A solution of the polyurethane elas- 40 
tomer containing substantially no free hydraz- 
ide groups and having a viscosity of 37.5 
poises/20°C and a solids content of 18%, is 
thus obtained. 

This solution is pi^ented mth 5% of 45 
TiOj (based on the weight of solids content) 
by adding a titanium dioxide paste in di- 
methylformamide, and conccntratmg in a thin- 
film evaporator to a concentration of 23% and 
a sdution viscosity <rf 516 poises/20**C The 50 
In 

limituig viscosity »ii if of tiie polymeric 

C 

substance is 1.05 with a concentration of 
1 ^./lOO ml. <rf phosphoric add trisdimethyl- 
amide after dissolving for 3 hours at 20°C 

100 g. samples of the jrigmenied polyure- 55 
thane elastomer solution are mixed with the 
quantity of hydrazide compound indicated in 
the following Table (in percentage by weight, 
based on solid substance of the solution), dis- 
solved in dimerh3dforniamide or dimethyl- 60 
fcrmamide/water, or as a suspension produced 
on a roll stand, and cast by means of a cast- 
ing means into foils having a thickness of 
about 0.20 mm. after drying (45 imnutes/70® 
C and 45 minutes/100° C), 65 
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Nature of tiie 
hydrazide compound 



Concentration 
(%) 



Colour of film after exposure in an Atlas 
fedeometer for 

10 hoars 20 hours 50 hours 



no hydrazide compound 



iowlsh 



yellowish 
to yellow 



yellowish- 
brown 



Caibodihydxasdde 



completely 
colourless 



completely 
colourless 



colourless 



0.5 


7> 


9> 


slighdy 
yeuowisn 


2 


colourless 


colourless 


slighdy 








yeUo^vdsh 


2 


f*n1rai r1 pec 


wiouriess 


yellowish 


2 


colourless 


colourless 


yellowish 


2 


colourless 


colourless 


colourless 


2 


colourless 


colourless 


coloudess 


2 


colourless 


colourless 


yellowish 


2 


colourless 


slightly 


yellowish 






yeDowish 


3 


colourless 


slightly 


yellowish 






yellowish 


2 


colourless 


slightly 


yellowish 






ydlowish 


2 


colourless 


yellowish 


* yellow 


2 


colourless 


yellowish 


yeUow 


3 


coburless 


colourless 


colourless 



Adipic add dihydrasade 

e-hydroxycaproic add 
hydrazide 

e-Aminocapxoic acid 
hydrazide 

m-Xylyleae^bis-semi- 
carbazide 

Piperazinc^NjN^ 
dicacboxylic add dihydrazide 

Isophthalic add dihydrazide 
Terephxhalic add 
monobutyl ester hydrazide 

Reaction product of 
200 g. of an ethylene- 
glycol/a^pic add polyester 
(molecular weight 2000) 
with 20 g. of hydrazme 
hydrate 

hydrazine-dicarbosylic 
add dihydrazide 

Semicarbazide 
thiosemicarbadde 
Hexamethylene-bis- 
semicaibazide + palmitic 
add hydrazide 
(1:5 mixtuie) 

On the other hand, the following conq)ounds show no stabilising action: 



l,3^Phenylene^disulphoxiic 
add dihydradde 

l:»5-diphenylcaxbo-* 
dihydrazide 

reaction product of hydroxy- 
ethylhydrazine (1 mol) + 
phenylisocyanate (2 mol) 

reaction product of butane* 
diol-bis-carbazine ester 
(1 mol) + phenyliso- 
cyanate (2 mol) 

2-mercapto»l>2*-imidazoline 



brown 

yellowish 

ydlowish 



very brown 

3rdIowish- 
brown 

yellowish- 
brown 

^eHowish-- 



yellow 



yellow] 
brown 



vdlowlsh- 
brown 



very dai^ 
brown 

brownish- 
yellow 

brownish- 
yellow 

brownish- 
yellow 



brownish 
ydlow 



BXAMPLE 2 

2000 g. of the pigmented solution employed 
]Q Example 1 and having a solution viscosity 
of 510 poises/20°C. are misssd while stirring 

5 with 3.45 g, of hexamediylener-ZnV-semicarb' 
azidc (0.75% based oa sdid content) and 
11.5 g of palmitic add hydrazide (2.5% based 
on solid content) dissolved in a litde hot 
dimethylfonnamide. 

10 The sohition is spmi, at a rate of 7.5 g./ 
n^iiL, through a spinneret having 16 nozzles 
each of diameter 0.2 mm., into a spinning 
shaft having a length of 4.5 m. and which is 
heated to 210^0. The shaft is traversed by 

15 hot ak (40 cubic metres hour; 250°C), The 
filaments are wound onto bobbms at the rate 
of 133 m/min. 

The higbly-^lasdc filaments have a non* 
ta(% smooth surface and can be wound and 

20 lewotmd without using preparatory agents or 
talc Filaments spun widiont addition of 
palmitic add hydxazide show a very strong 
adhesion and produce on the bobbins masses 
of filaments miidk cannot be trnwomid. It is 

25 only by the use of talc^ silica gd or other 
preparatory agents diat filaments wfaidh can 
be unwound are obtained. 

The filaments with addition of hydrazide 
compound show piacticaU^ the same stability 

30 with respect to light and the effects of oxida- 
tion as the corresponding fcHs produced as 
described in Example 1. 

EXAMPLE 3 . 

50 g, of a poljrtetramethylene ether glycol 
35 (OH number 44) and 150 g. of a hexanediol/ 
mediylhexanediol - (1:1) - adipic acid poly- 
ester (OH number 60.1; add number 1.23) 
are jointly dehydrated for 1 hour at ISO^'C/ 



12 mm. Hg. and mixed widi 40 g. of distilled 
diphenylmethanc-434^diisocyanate, dissolved 4P 
in 60 g. of benzene. The benzene is distilled 
off in vacuo, and die mixture is heated for 
45 minutes in a boiling water bath while 
Btirring under an atmosphere of nitrogen. After 
coolings die isocyanate content of the melt is 45 
2.12%. The melt is taken up in 230.5 g. of 
dimethylfonnamide at 35— 40^C and die iso- 
cyanate content thereof is found by dtration 
to be 0.96%. 

This solution is reacted with a chain 50 
extender according to the procedures (a) to 
(c). 

(a) 100 g. of the solution are diluted with 
100 g, of hydrous dimethylformamide and 

a solution of 1.03 g. of carbodihydrazide in 55 

99 g. of dunethylformamide is added at a 
temperature of 65°C while sdtring vigorously, 
a sHghdy yellowish solution having a viscoshy 
of 21Z poiscs/20®C. being formed within a 
few seconds. 60 

(b) 200 g. of die solution are diluted widi 
200 g. of anhydrous dimethylformamide and 
reacted, wliile stirring v^ronsly, with a solu^ 
ti(m of 1.143 g. of hydrazine hydrate in 194 

g. of dunediylFonnamide to form a greenish- 65 
yellowish somtion having a viscosity of 307 
poises/20°C. 

(c) 100 g. of the solution diluted with 

100 g. of dimethylformamide, are reacted with 
715 mg. of 96% ethylene diamtoe fa 97 g. 70 
of dimethylformamide. 

CarbodOiydrBzide is added to the solutions 
of prepared polyurethane compositions ob* 
tained according to the procedures (a) to (c) 
and, after casting to form films the yellowmg 75 
is determined in a Fadeometer: 



Carbodihydrazide 0 hours 


5 hours 


10 hours 


20 hours 


50 hours 


(a) without 


colourless 


slightiy 
yellowish 


yellowish 


yellow 


yellowish- 
brown 


1% 


colourless 


coloutiess 


colourless 


colourless 


yellowish 


2% 


colourless 


colouriess 


colourless 


colourless 


colourless 


(b) widiout 


yellow 


sliphtiy 
yeuowkh 


yellowish 


yellow 


yellowish 
brown 




yellow 


colourless 


colourless 


colourless 


yellowish 


2% 


yellowish 


colourless 


colourless 


colourless 


colourless 


(c) without 


colourless 


slighdy 
yellowish 


yellow 


yellow 


yellow 


1% 


colourless 


colourless 


colourless 


sligjidy 
yeUovfdsh 


yellow 


2% 


colourless 


colourless 


colourless 


colourless 


yellowish 
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Example 4 
250 g. of polytetramethylene ether glycol 
(OH number 44) are dehydrated for 1 hour 
at 12QOC/12 mm. Hg. and, after coaling, 
heated over a boiling water bath with a scriu- 
tion of 44.2 g. of diphenylinethane-4>4^- 
diisocyanate in 126 g. of cblosrobenzcne for 3 
hours while stirring in an atmospJiere of nitro- 
gen. The isQcyanate content of the solution 
IS 1.755%. 

410 g. of the solution are diluted at room 
temperature with 164 g. of anhydrous di- 
mediylfoimamide to form a 50% solution: 
NCO content 1.25%. Hiis solution is furdier 
processed according to the procedures (a) and 

(a) 100 g. of tbe 50% solution are dihitcd 
with 50 g, of dimethylformamide and a sola 



tion of 1.48 g. of carbodihydcazide in 100 g. thickness about oio max. (finaTheadng^e 
of dimethylformamide is added whUe sdrrmg 45 mhiutes/70^C and 45 nunmes/lOO^C). 



Vigorously. A very tough and not entirely 
homogeneous soluticm is obtamed, ^n^ch be- 
comes practically homogeneous after heating 
for 3 hours at 70^0. Tbe resulting solution 
has a viscosity of 370 pcases/20°C. 25 

(b) 250 g. of the 50% solution are diluted 
wiih 300 g. of dimethylformamide and a 
solution of 1.87 g. of hydrazmc hydrate in 
75 |. of dimethylformamide is added wiule 
stirring. A viscous solution is obtauicd, which 30 
has a solution viscosity of 145 poises/20°C 
after heating for 5 hours at 75°C. 

200 mg. of carbodibydiazide (H or hexa- 
methylcno-bis-semlcarbazide (0) dissfdvcd in 
5 mL of dimethylformamide) are added to 35 
50 g. samples of each of the solutions (a) 
and (b) which have a sdids content of 20%. 
Tbe samples are cast to focm foils ihaving a 
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Amount of Hydrazide Compound 



light Exposure in the Fadeometcr 



1 


11 


0 hours 


10 hours 


20 hours 


50 hours 


(a) without 


without 


colourless 


yellow 


yellow 


yellowish 
brown 


2% 


without 


odioarless 


colourless 


colourless 


yellow 


without 


2% 


colourless 


colourless 


colourless 


colourless 


(b) witiiout 


without 


coloudess 


slighdy 
yefiowish 


yellowish 


pale yellow 


2% 


witiiout 


colourless 


colourless 


colourless 


colourless 


without 


2% 


colourless 


colourless 


colourless 


colourless 



Example 5 
This Ejcanrple describes the stabilisation dE 
a polyuretiiane polymer cross-liirfced to about 
80% with carbodihydrazide and about 20% 

45 by water. The aromatic urea groups "vitXdi 
are formed witii the cross-linking with, water 
show a strong brown colouring in sudight 
and m the Fadeometer. 
350 g. of an etiiyleneglycol/butanediol- 

50 (l:l)-adiiac add polyester (OH nusiber 
5325^ add number 1.40] I are dehydtated for 
1 hour at 130°/12 nkm.Hg. and deactivated 
by introducbg 7 bubbles of SOz per second 
at 7S^C iox 5 minutes and heated with a 

55 solution of 74.7 g» of 4,4^-diphenylmetiune 
dii^oc^nate in 182 g. of chlorobenzene for 
60 mmutes at 95^0, Aftex cooling and stands 
ing ovemighl^ the solution has an isocyanate 
content of 1.61%. 



500 g. of tiie solution obtained are thor- 60 
oudily stirred at room temperature with a 
solution of 6.S4 g. of carbodihydrazide in 
70 g, of water and 800 g. of dhnethsd- 
f orm a mi de, A highly viscous sdution having 
a viscosity of 525 poises/20<=»a is obtained. 65 
Hiis solution quickly acquires a yeUowi^ 
brown discolouration. 

250 mg. of carbodihydrazide are added to 
100 g. of the solution of the iH:epared, spin- 
nable polyurethane elastomer (1% based on 70 
tiie solid content). A brightening of the solu- 
tion occurs. A film is obtained ther^m by 
spreading the solution and drymg (45 znin./ 
70*^C and 45 mm./100®Q. The resulting 
film is exposed to lim in an ATLAS Fadeo- 75 
meter and compared with a similar film coo- 
tauuog no aditive: 



1,02(^01 



10 



20 



50 hours 



without - 
additive 

1% of carbo- 
eOiydrazide 



deep ydlow ydlow-brown deep yclbwish deep brownish 

brown yellow 

colourless coloudess colourless pale yellow 



10 



15 



If die filixis are heated for 6 to 8 hours in 
bodling tap water, die film which does not 
contain an additive becomes discx)louredj 
whecea$ the film containing l3ic additive re- 
mains odourless. 

Example 6 
100 g. of an ethyleneglycol-l,2-propylene- 
^ycd- (80:20)- adipic add polyester (mde- 
cular weight 2000) arc quickly and thoroughly 
gtirred at 10O°C. with 1.50 g. of butane^lA 
diol and with 17 g. of molten 4,4^-diphenyl- 
methane diisocyanate and cast to form sheets 
whidi are finally heated for 24 hours at 

ioo°a . 



50 g. of the material thus prepared are 
shredded and dissolved m 125 g. of dimethyl- 
formamidc at 60^C over a period of 7 hours. 
In each case, 50 g. of the solution are stirred 
widi 250 mg. (2%, based on solid substance) 
of carbodihydrazide or with 250 mg. of hexa- 
methlene-Ws-semicarbazide, dissolved in 7 ml. 
of dimethylfonnamide and cast into films 
having a tibickness of about 0.2 mm. (drying 
time 45 min./70<>C and 45 min./100^C). 

On exposure to ligiht in an ATLAS Fadeo- 
meter, die followmg result are obtained: 



20 



25 



^qposttre times in the Fadeometer 




0 hours 


10 hours 


20 hours 


50 hours 


TJWthout 
additive 


yellowish 


brovna 


brown 


very dark 
brown 


2% carbodi- 
hydrazide 


colourless 


colourless 


colourless 


yello\K^ 


2% hexamethy- 

leite-bis-semi- 

carbazide 


colourless 


cotourless 


slightly 
yellovdsh 


yellowish 



30 



35 



Example 7 
A soft foam plastic (I) is prepared from 
an ethylene - glycol - adipic acid polyester, 
toluylene diisocyanate (65% of 2>4-isomer 
and 35% (rf 256-isomer) and water in the 
usual manner and a soft foam plastic (11) is 
obtained b(m polypropylene etiier glycd^ 



tduylene diisocyanate and water. Both foam 
plasdcs are saturated for 2 minutes in an 18% 
aqueous solution of carbodihydrazide, wrung 
out on rollers and dried at room temperature, 
giving products comprising 330 milligram 

Suivalents of carbodihydrazide per kilogram 
polyurethane. 

Exposure in Fadeometer 



40 





10 


20 


50 hours 


(J) without sacmstion 


sli^xtly brown 


brown 


deep brown 


with saturadon 


colourless 


pale yellowish 


pale yellow 


(H) without saturation 


yellow 


deep ydlow, 
crumbling on 
the sur&ce 


deep yellow, 
75% destroyed 


with saturation 


colourless 


cdoudessj 
without 


ydlowish» 
without 
destruction 






d^adation 
phenomena 



1,020;201 



Example 8 
The procedures (p-^^V) are for the pur- 
pose of comparison with prior art. The pro- 
cedures V and VI correspond to- the inven- 
5 tion. 

600 g of a polye^er piepared from adi^ic 
acid, thexane diol and 2^*-dimethylpropane 
diol (molar |H:oportion of glycol 65:35: OH 
nnmber 60.4: add number 1.4) are heated 

10 to lOO^'C for 125 minutes with 135.4 g. of 
4^4^Hlimethyl mediane diisoqranate and 184.6 
g of aohydrous dioxane. After coaling the 
NCO content is 1.79. The solution is passed 
within S minutes while stirring vigorously 

15 mto a 70^C solution of 18.92 g carbodfliydiaz- 
ide in J968 g dimethyl fomamide. Hie solu- 
tion h dien pigmented mth 56.5 g of a 33% 
paste of titanium dioxide in dimethyl fonn- 
amide. After cooling the sdution has a vis- 

20 cosity rf 204 Poise /20^C After ad^ 0.745 
g hexam^thylene oiisocyanate by stiiring the 
viscosity increase to 695 Poise/20^C. TRie 
following additives are added in the quantities 
given (in '% by weighty calculated on the 

25 solids content of the sdudon) to the pig- 
mented spinnixig si^udoa 

(I) no additive 

(fi) S% poly - O^^-dimediylandnoethyi- 
methaciylate). 

30 dissolvea in warm dmieth]^onnamide. 
The solution remains cdourless. 
QH) 2% polyethylene imine, dissolved in 
aqueous dimetfa]|l fonnamide. 
The sohidon is coloured ydlow-orange 

35 after few hours. Fur&er the oiighially 
fteelynflowing solution becomes an in- 
homogeneous pa$ty mass which can no 
Irager, or only with difficulty be 
tmoiilded. 

40 (IV) 2% hexamediyleQe diamine, dissolved 
in a small quantity <tf dimethyl form- 
amide* 

The solution is coloured yeUow-orange 
withing a short time. The viscosity 
45 deaeases qulddy. 

(V) 2% carbodihydnizide, dissolved in di- 
methyl fonnamide at 70^C. 
The solution remain coIouiHes^. 
(yt) 2% hexamethylenc - bis - semicarb- 
50 azide;, dissolved in dimethyl fonnamide 
at 70^C. The solution remams colour- 



The soluti(ms are cast onto glass plates. After 
evi^oxatmg the solvoxt (45 minutes at 70^C 



and 45 minutes at 100°C) highly elastic films 55 
1.5 mm thick are obtained. The films I. II. 
V and VI are colourless, whQe the fihns HI 
and IV have ft remarkably ydlow colouration 
right from Has. start. In an Atlas fadeometer 
the fihns are treated under equd conditions 60 
for 10> 20 and 50 hours. Thai also the fihns 
I and n show a strong discolouration. 

WHAT WB CLAM! IS:~ 

1. Symhetic plastics materials contaming 
uiediane groups and substantially free &om 65 
isocyanate groups iiriixdi are stabilised against 
dlscoloitfatim and ooddation by the presence 
of sudx a wdg^ of hydraade derivadyes con- 
cakdng one or more — CO-^JH— NHa and/ 
or — CS— NH— NHa groups in tlie molecule 70 
that there are 10 to 2000 milligram equivalent 



«^_NH— NHa and/or -CS-NH— NHe 

groups per kilogram of pdyurethane. 

2. Materials as <4aimed in clain^ 1 wherein 75 
the hydrazide derivatives are carboa^lic add 
hydrazides. 

3. Materials as claimed in daim 1 v?herein 
the hydrazide derivatives are polyester hydraz- 
ides. so 

4. Materials as daimed in daim .1 vdierein 
the hydnudde dedvatives are sendcarbazides 
cr: tbiosemicarbazides. 

5. Materials as dahned in daim 1 wherein 

the hydrazide denvatives ace insoluble or spar- 35 
ingiy soluble in water. 

6. Materials as daimed in daim 1 wberem 
the hydrazide derivatives have been obtained 
by reacting pdyesters wiih hydrazine. 

7. Mat^ials as claimed in daim 1 wherem 90 
the hydrazide derivatives have been obtained 

b^ reacting a dkarboscylic add dihydrazide 
with a less than mdar quants^ of a bis-add 
or of a bis-d)lQK>carbonic acid ester of an 
aliphatic> aromatic or hetero^lic ccnnpoimd* 95 

8. Matenais as daimed in daim 1 wherem 
die hydrazide derivatives have been obtained 
by reacting a dicarboxylic add dihydrazide 
witii a less than molar quantity of a polyiso- 
cyanate or ^olyisotbiocyanate. 100 

9. Matenais a$ daimed in ciafan 1 substan- 
tially as desaibed with reference to any of 
the £xatxq>les. 

ELKINGTON AND FIFE, 
Charteared Patent A^nts, 
Bank Chan^bers^ 
329, Og^ Holbom, London^ W.Cl. 



Leamington Spa: Printed for Her Majes^s Stationery Office, by fbe Courier Press 
(Leamington} Ltd— 1966. Pobixshed by The Patent Offices, 25 SoadianiptoB BuildiQgtj 
I/mdox^ W.G.2» from which copies be obtained. 



BNSOOCID:<QB 1020201A .1. > 



